Prednisolone-α-cyclodextrin-star PEG polypseudorotaxanes with controlled drug delivery properties.
The reaction of α-amino-ω-methoxypoly(ethylene glycol) [M = 5000] or star α-amino-poly(ethylene glycol) [M = 20 000] with hemiesters of prednisolone dicarboxylic acids (succinic, glutaric, adipic, phthalic acid) has been used to prepare the corresponding conjugates. The rate of esterase catalyzed hydrolysis of the conjugates is controlled by the molecular mass of poly(ethylene glycol) and the length of the linker between prednisolone and poly(ethylene glycol) (τ(1/2)∼ 5-0.5 h). The enzymatic hydrolysis proceeds most rapidly at conjugates with linkers derived from adipic and phthalic acids. The synthesized conjugates form polypseudorotaxanes with α-cyclodextrin which were characterized by 2D NOESY NMR spectra, powder X-ray diffraction patterns and in one case also by STM microscopy. In the case of the polypseudorotaxane having the linker derived from adipic acid, the enzymatic release proceeds ca. five times slower in comparison with the rate of prednisolone release from the corresponding conjugate. The rate of prednisolone release from the carrier can be controlled by three factors: character of the linker between the polymeric carrier and prednisolone, the molecular mass of poly(ethylene glycol) and complex formation with α-cyclodextrin. The synthesized polypseudorotaxanes represent new promising transport systems intended for targeted release of prednisolone in transplanted liver.